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1 

[BftRfll] X't^'Jv/WKctiVvc. (a)« 

*tin«s**»»?Ri:. (b) meaHSfcitmu-c 
sssiiiiBRo^-*''!' h fc . ( c ) mwm.^9- 

fttf>»JW8£¥8i: Ci-itv^ b o yxA 7 * y y 

rm&i. ( d ) mEmnf-y? Mzmbma 

[00 0 1] 
[0002] 

[fiii*Ot8$j] ft*, *K±K««£JI5J*W-*i«t L 
TX^-y 9 U y^Ba^ftT^S. Z0)AJ*v 9 'J 

muixm-mnz&zi. zzx'&tbT/ny-i 

hnm^mmx'h&mfcmwt.zw.mzit&ztizx y 
ws&i&tf&^&^x'bh. 

[ o o o 3 ] * IX , ;o^\- 7 ? y yy&K.0>-i&t 
t ix v o y^A- . y ? y i/ygmtfh b. z<d-? 

Y o yx;-? -y ? y y 7HBl±. S^<7)fiS±#*vh 
vXWfttb. 07<i. iMev^hny^A- 

•y * y y^wnmmxh 9. mmmnmmv 

7% V o yxA -y ? y y ^Jt<O*Ha0T» 0 . i fcH 

9 iiffi^^ hovx* -y * y yf&wmwmi 
mx&b. 

[0 0 04107. H8Rtfia9fc:;feVvC. HliB*, 
Atixo-^sfflW. EfcttW. MttBFB. Ptim? 

vvc«#tB^*js#£»oB**a£$-£st', * 

Semite h b %Ft\i9M t 8!^ l/ZM^t & # ft F y 7 h 
fflttfcfrd. *l/C. £*)«#<0$tfli*ffltfcfcOt?- 
St. H y 7 hjH&Srff 3 S^cOiiWi-oO^ 
fficoffl CfcgS&fc Bfctb . v^* h a yxn-y ? y y 
;/gBfi. ?-y-y btffiHt *-*-yhS® 
Offi&tlX. Zcr>£o%^bfyl-??'*}-ayfonZ 

mizmt&b, xn-vmmn^xfmnxiv-r 

[0005] m7 (?>P]m!t?7*hnyx^-v ? V y? 
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sit & o , *oat4ho 9-y-vv Tw&i)®&&m± i 

10 T . x;n° 7 *3Wi£iStf>* £ t & . 

[000 6] ifc. 08co^S-7^hnyx/N'-y^ 

>y *'J y^SSOPME«^»«*Afi*t Lfct><0"C* 

T. Z(F)9— J f'v hT t ^MC0«(C J: -oXS—Y-y 
Vmkim&LLX^h. 

[0007] HuiaTOSv^ hn^t 7 ^ y y^g 
20 HtFHUfc, i<Z)BffiMtt^-y-yhT<oa6RtilfC 

«t-ri«ffEtOffiSf^fflt:J: 9iB : F<>5mtfcfi»* 

a^^-y-y hTff)mm%zm±Lx mm 
[0008] -?-lt. ®9£ts^x. mitfffl$mm 

30 HT«:/'D-M*mL, ZZX&ChTiVdy 
4*y<r>ifx4*y\iimkx-til>9-y»t VT\,z®mt 

b. Z<m%.lZ£*)9-yvYT<r)7)\>=i-*7MZArt 
v9Ztl. T)V^-^Jx(rym-i:^ s %X'hbWS.B^ 

Mizmmintb. z<?)mmzx~>xmmBi&ztib. 

r>X. yv-ttmcr>±tX^b£<[3cr>9-'yvhT<tt£ 

mzw,mtf%tktb. zcr>mmt. mmBt9-y 
■y YTvmzmuLKWzx *)&ktb*mzx->>x 
$m%.<r>??X'?tm*)tiiiixb . 

40 [ 0 0 0 9 ] 4 fc . -^{C^ScOSM^ra^a ^fi 1 0 

^fc^-y-y h&nLxm&mm^bmmfith 

fib. Hi o«*;p— (r^Mox^-y^yy^na^ 
wm±. zcr>ffif8.*^?i><nx'bb. miodz^t^tu 
—tjum<r>x^y 9 y yymm.\t. EB6K5Aao»K 

KB^iBtJtL-CBIIifellHtTliRfflW^-y-y hT$- 
KB U i«IKRF5Affl«*fi*/urBHi^-y-y 

50 [ 0 0 1 0 ] tiz , WifcRIIR^ -y HOSBgfcf IJffltS 
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li. ^Ofl!j£$r^-fiw:-*l>. 01 ICitWfS 

ft£«ifc<7)|j|W5f?)?-y-y bTK^-CX^-y^yy 
$£§tf?>£tlCci:^T««B£;y--y>hTfcttLT@ 10 
[00 11] 

[0012] jar. mfflsm&fc^xmmtz . i± t 
#>k, [sjii^ ( i ) iz^xmw-tz . Buieu^ i o 20 

ymmza wc « s pj t tzmmz z^xm^zt—yv 
hco&Bizhy-yrL. fm*m®mz4*yikthz. 
Uz£^xm3M.%.*mfrX\^t>K c\<Dc\b\±. 9- 
y>y h±(c*5^T^A--y^ y y7cDm%<Dm^mt& 

[ 0 0 1 3 ] 0 1 2«t£3fcC7)X/'?-y ? 1) y^B<7)XD 

-^a^^-fc^^^ &&;WBH1~BH'3± 
C3a#S*l/i*KBl~B3fc*tL-C, ?-y-y hTl 
-T3tmfiMl~~M3l l z£<0ffif&.ZtlZ>?-7-v hS 30 
miz£-oXW<y? t Jy7tffthtl&. ZLX. 9-7 
7hTlhI5Ml, ^-y<yhT2fc«5M2. 

hT3t seem 3 ti-eft-m? -y -y nt i ~ 

T 3tc*N-|»685M 1 ~M 3 OfitBRI^^^^V^ffi 
T\ a«Bl~««B3t^LTffi*f»^l6L=5r*^ 

£«)fc*, l&5Ml~I£5M30xa-i; 3 y^ 

[ o o 1 4 ] o4 o . c^^-y -y bm®«jtT'(ijaa 40 

*>. f'lffl^'Sg^^Wi^oTVM.^-y-y ht-ifc-o 

m&84kZit&Zblz%&, iD-yjyfSw 
fflk\i9-7-y hSfflfcSlt <9ftfcWE«EBfc J: o-c 

[0015] fcC, $m&<D ( 2 ) 
MHi. 01OtCfc^T. S«*/l'^BHSr|iHES-fr4' 
J&*6jftBt£fir3*£» SRBJiSK^^BHOHIC* 50 
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[6] (01 O^HZH^X^a.X'^tlhljfil) dzMLX 

fcMttffA (01 0*fcfcVv£*EpbT*Sft..&* 

[0016] Ur* J ->T. a«B±ORJW)^liW 
-* t <T> b t£ 0 Jlfftffi?) btthb^ 

x. vyysmizti^x. f-yvhnswm 
%w\mz% < tzbizx<o 9-7 -y htnwmum* 
zbizm%±.wi$.mcomftifiZ%)-btz>zb 

[00 17] 

*mct&t&>nz. x^v?vy?mw.i. m&m> 
-y v y- 1 . m.<r>9-y 7 h fc» fc R*tM<o 

hoyxA-.y^ij yfiffi&l, mL<r>?-?"/ hlztt 

&Zblz£ -oXffli$.~fr&h<7)X'foZ>. 
[0018] 

[#ffl 3. *mizitU$ s afficoSflfc^WSr 5 i (c «t 

-y h<ox/N*7 ^ y y^ti offl^fiiat^^Hts 
-y-y b«fii&fi^^Ti3]B#^ffl-rs; t fc± on 

[00 19] 

*»6B«IR:IWflt4 . 0 1 ttJWMHW^'t-y 9 V y^m 

w.<r>m$mx'hh. muzn^x. Ai~A3{ixo- 

y 3 >iS. Bl~B3tt36K. BHl-BH3f±S^ 
*;py, Ml~M3tiW5, T 1~T 3 (i^ -y-y NT 

[0020] *&w>M<v 9 y yy^B^fcv^rti. 

IQ- V a yffl&A 1 ~A 3 36*45- ^-y -y NT 1~T3 

tr^iai:, ^-y-y i-t3k*«-4«bm 
i~M3co@ea(aas:^-y-yh«^M^^^, 

mZM 1 ~M 3 *tfW-!Hfi4#S(CS* LT ^ -y -y h T 
l-T3^-^3rari:^i)LTo-T-V3y5:ff 

ozbizxixttncommwmmt. tm-mzufr 

hi><nx'foh. 

[0021] mm. 0 1 \zti\.\x*8ffl<7)Wv 9 y 

yy^Wk %cr)3iS<n-^X'hZ>-??* Y- o y^yN°-y 9 
Vy7m8.bL. Ztl?tl3m<n9-YvhTl~~T3 
fcs #^-y-y bTl~T3tf«at:RB5^4 3ffl<0 
1 ~M 3 b , i<03fflO^-y-ybTl~T3fc 
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k+i. 

[00 22] 0£fc^Tl3, YtWfin 

mm 3mtixmnix^&*K «i:««c 

h. *«B1~B3(2. Wi«*^BHl-B 
Y T 1 ~T 3&1/TI5M 1 3 fc*t lX&m*I&X% 
[00 2 3] ii-e, i«*«Bl-B3«-t*l-fftll 10 

5M 1 ~M 3 (i . ffifc<oaWWS£*»te «k o TflUftt* 

[0 0 24] *LT. £<08JW8£#Rfc tT<0BF5M 
l~M3k?-y-y hTl~T3tCj: b®E 

-S/*a>iR«Al-A3U, hTl-T3^S 20 

BfciiiBSftSflfcBM i~M 3<7)MWi<Dftmz9mZti 
4fc*. ^-y-y bTl~T3±(C*5V^T«ofcfl[Bfc 
^cOXu-^" 3 yffllSAl~A3(i:» 01Ki3V> 

[0025] JJIT. Sffl<3fflSLba»S>. ll«(a)C 
fcWC, HFBMUi^-y-y NT 1 |C#f LT^-y-y b 

(c) CfiWC, OEM3tt?~yy hT3fc*tl/C* 
-y-y hT3<9 CD T*S*i.4«cflHTBBU 4 
£01 CO (b) (Cfc^T. «5M2tt^-y-y hT2t= 30 

[00 26] 01 O (a) fcfcivcfct. SSEMl***- 
^•yhTlO (R) <Ofl|fcflH"CEa$*lTVi*fctf>* 
?-y-y hTlWXO-y'a >1H«A U4*-y-y NT 
io (R) ojBfcflHfcffiSfcjBjasSfi*. £«b m 
d <7)x n- V 3 yffl&A l A> £>oxy \* -y ^liy/CJ:-? 

WCtt* HP5M3**^-y-y I-T3CD (D 0>WICfiH 
TffiB£ixT^47ta'X ^-y-y hT3<7)Xo-v 3 y 40 
fi«A3tt*-y«yhT3tf> (L) ©MfcffloJfc&Mfc 
»JSS*i4. *«B3(id^xn-i; 3 yfflJ|gA3*>^ 
cyjxyt -y ? H y ytc J; oTSlbWTfciiS z klz%&. 
[00 2 7] ZLX. 01O (b) KfeWCti. 
2 -y y h T 2 <04>*tt5fitSBS ftT V > 4 

- x a y^$A 2 -y ? U y/CiotW 
fffcitiikfcSr*. Lfcf-JT, ?—¥"/ NT 1 ~T 
3tt» ^Ml~M3jWve*ltf)*-y?hTl~T 50 
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5fi®:in-y' 3 yffiigA 1 - A 3 iWRSSft.* H k 
[0 0 28] B2~04fcJ:oT, WIE*#»» 

zjiv 9 y yy§sat j: o . ?-y y Y<nmw&ts$m 

^TRWfc. iWilWE ( 1 ) ORMMifcJififc-f *t 

o-c*> & . 02 n*«HB<r)x^-y ? y yyg«c*jjts 

^-y-yb^o— r-^HVH-C*0. 03&y04te 

jjs^BHfiOX^-y ? y y /gate 4 5xo-y 3 y«$<o 

[00 29] 02tCfcViT, Al~A3l±XD-v 3 y 
ffitt. Bl~B3li£«L BH1~BH312S«*;P 
V. Ml~M3ttBP5, Tl~T3{±^-y»/h-C*> 
4. fit, H+*>-jjaB»J:0±Wia2<O (d) 

y-yhTl~T3k, #^-y*y hTl~T3<0Sffi(C 
ISa§iXl>3iI(7)ia5Ml~M3i:, ^<03ffl<0^-y 
■y h T 1 -T 3 1 J: o XfmZtl&mm 1 ~B 3 k 
bffiiSLZtlX^Z. ZLX, WRBl~B3(4fflE*;P 

coaisB i ~b 3\t^h.^KW£h 3mcr>mmtthz 

kt. ifclffltfsafik-tSikfcTSS. 
[0030] $-8. H2^ ( a ) - ( c ) KfeV^TJi, 
85M l ~M 3 Kio-CH'MStil.xn-j; 3 yffiMi 

V yfmmz&^X . ^-y-yhTl~T3 5rS5Ml 

~m 3 \,zn Lxmammz-tx . h t 1 -t 3 

-y.yhOD-r-XBySrffao 02CD ( a) , 02 
<0 ( b ) atf02<7) ( c ) ti. Cic7)^-y>y hcon-r 
-xsy^^Sr^-rtOT^O, 0O^EP-C*$fl4 
*[6jtJi^»5rtf3. «r*J. ZZX'li, WEM 1 ~M 
3^fiaSriI^LT^-y>yhTl~T3^^il$^S 

[003 1 ] 02O ( a) « N 02CO (d) IZ^ZtlZ, 
aP5Ml~M3(CJtti^-y-y NT1-T30ffiafi 
atrfcttl>xn-xHy^Al— A3£jSl/tv>5. 
oifj. ^-y 7 hT 1 oxn-i/'g >««A 1 li?- 
y-yhTio (R) <Ofl|t«ofcffiSt:»JftS#l. ^~ 
y >y h T 3 OID-y 3 yfflJ^A 3\i9-Y'vY7 3(n 

(L) <*>raC«->fcffi»:#J£Sil, ^-y'yhT2^ 
xn-y'a yfS^jA 2(i^-y -y hT2<0{I«+*<0fi 
■Jc»jfiS*i4«»ijiKUrv^. ^rfc, 02O (a) 
Kfcwm, xo-y h y««!A 1 . ID-y'a yfflJS 
A 2 . StA'XD-^* 3 yffligA 3 tt*ii-Wu«B. £T 

[0032] mz> mi®%<r>9-y-v hcoo-f- ^ 
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3>£fB. Z cDtfBim 2 CO (b) C*LTH*. 12 
2<0 (b) 02O (a) CSSflfc^-y* hTl 

xn-i/ 3 >1B«&jj*L'0*4. -Ji 1 ?* ^-^'7 M 
Ht9-y-y hT2#3q£LTO£{4K£^iftU 
y -y h T 2 Ji^-y «y h T 3 LT V tfrffitfffcStt 
U &tl9-y>y hT3(i^-y>y hTl*^LTV> 

[0033] C<7)i; ^O-en-f^XD-^'g yffi$A 
1 - A 3 tt. HUieia 2<7) ( a ) Win- a >ffl$ttZ& 10 
irf^iiaKfeftSfflSM 1 -M3KJ: l>xn-x 3 > 

m®Ai-*-A3t:Uait:i>0)b%z. mz, m2®m 

9—y ••/ bT 1 ~T3(0D-f-y3 y&fto <, ZCOtf. 
B£@2CD ( c ) CSl/O**. 
[0 0 3 4] 02<75 <c ) ti\ 02<75 (b ) fc^3fll> 
7M1-T3 Sr*Eptf)*|flIfc-t<l-e<T^WlS« 

*) , * -y y b T 1 fi? -y -y h T 2 UT V 
Sfc^lS U 9—y-y hT2tt.7-7-y hT3 L 

x v ^ciaa^tt l „ t tz? -y vt 3\t9-y -y h 20 

T 1 LTV ^ffllK»ii LT v * 4 . 
[00 35] ^fc^-eft-Tft^xn-^'ay^iig 

(i, ffiei22co ( b ) oio-y'a y^^tc^iW^fi 

BKti»tsat5Ml-M3fc:J:ixo-^9>««Ai 
~A3£iDx.fci>?5fc : 5:S. Z<r>9-?»/ bTl~T3 
COO-t-^h ytlioT. ?-y-y hTl~T3±C0 
iD-^ayWi in-y 3 y»l-A3J:l 
frfctOfc&'K ^-y-y h<75^a5«^:ffl«^< L 

[00 36] 03&tf04fc&WC, mfffiW-fv 30 

•yhTOMtfli. ffiEMCSffC^-y y hTcoESfi 
S^Sb^v^t'J> , 9. *-y-y hTtf>fi!l8tf)g« 

[00 37] $r*i, H 3 mGMk?—y>vh 40 

Tco<iaif» 1 »5c«fc:SS!JE-tS«^*^LTtJ 0 . 
04*>»£li. i: ? - y y b TcoiMfm £ 2 ft 
7tmz$8tt&i%>-&£^LXU&. Ztl?tl<Wfeco9 

W3ufi*%^zb&aix»&. WEmzttix?-y 

^§£tTtt. ©5M^LT^-y-/hTc75Eafia 
Sro—f-^gyfci->rSJ5LJt«^<0**«, *-y 
•yhTO»BS<oe0E* t yh$<. *»oi£v*«fflfcj£a«oT 50 
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[0 0 38]^, 05, meizx-ox, mH&tmn 
x^-y 9 v ymmz£ o . ms±<r>fme>mftm 

*a-kir&jiuz^xmttb. ztilimsi (2) com 

>?$imz&tt&9-y y hcommcomxfo o . 06*4 
*WW)^» 9 y yyaiBt i * *-y * h <omm <o 
%-itcomx'bh. 

[0 03 9] 05O (a) \m6Mlff?-y-yhTl 
CO (R) Hfc»fcLTV>*fc&*>*-y«y hTlC&fi 
S<i4]RW<O4tti**LTi3 0, 05£> <c) JiEB^M 
3*^-y-y hT3<75 (L) MfcflKELTUS 
-yyhT3C^S:h.SI»ffc#ffi«:ji*LT89. * 
&05<O (b) HflffiM2#*-yyhT2<0+*tti£ 
{CftSi: #<0^-y>y hT2tC^$*l&)iJS<y5^S- 

h 8F5M 1 ~M 3 Kfflfll t!5 1 X fl 0 fc « 

[0040] ZZX\ Ztlt>W)*£.lZitl9-y 
•y hW*ffl»*Mi £ b izi r>X. 0 5 <r> ( d ) iz 
^-f J: 3 K^-y -y h±OJK«co«W<0%-fl:&1T5 i 
4fc, 06{4£^-y-yb±^«c75^ 
fflfc®£Jt«-f £ t>^)f»0 , 06O(a) 1 
1~M1 3 O^-y-y hTl~T3tWI»(iaSr^S 
L*V^^-y-y h±<0«J?O»««!j|SSLTtJ 
0. -*06C75 (b) Ji^SMl 1~M1 3»*-y-y 
hT 1 ~T 3tC*Wiffl*tSOELfc«^)^-y v b 

[0 04.1 ] 06O (a) t06c75 (b) COitW)^ 
1&5M1 1-M1 3(75^ -y-y hT 1~T 
3C*H-4ffl{I*S«Lfc«^fc:tt. fflfcOSl-itZ'fT 
oZbtfXZl. ^rfc. ffiHEKIHJcfe^Ttt. 655^0 

mums&m&tixf-yv h z-smz-b izm> 

Lto-f-ygy^tMS* 5 . mzf-y-yviz 

ft LxwGmmsm$&m--'gmz'b iz®m ix 

[ o o 4 2 ] Hirie^«4^^— fe/nm^ 7 9 
m.. m^mmco&mcottcowvfmmzti^ 
xhmmt&zbtfx-z. mknimiwizktfT 
*mi\i±Mmkmi l zm5Zzti?> twi 
* < , ^mm^izm^ m« cogmmmx-h 0 N 

[0043] 

( 1 ) BffiwEa^a^sctt io-cxn-^H y« 

fcft. *&«HBri: fc«BJc*ff * *-y -y 
b$rO— f- ^3>-rtlif, ^-y-y h<y5X5N* y^yy 
ytci: 1 9WJf>^i.^* < ^-^§n, *-y>y Vtt®(0 

( 2 ) #^-y-y h timx-m Lizti&cowm- 
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1 0 



[[22 ] ^f^x^y * u yn&mztmz 9-y-v 

[04 ] ^BJi^xA-y ? V yTl&mzX 5xn- i^*3 
CH5 ] #3£Hfl<7)*A.y 9 U >^'SI§£&tt& ^-y-y 

[06 3 wm<r>xnv 9 y yymmzxh 9-y >y \- 



[07 ] fe*(onum'?7 , *-hvyz^v 9 y yvmwi 

[08 J »MI?^4nwt 7 9 'J y^gS 
O£H10-C'£>!>. 

[09 ] ft*?,-?:/* ? y y/gSOBrffl 
[010] *;H!cD* a* .y ? y y^Bcoi^ 
[01 1] WrT^So^A-y ? y y^a^^-c 

10 fcS. 

[012] tefcax't? ? (j y^gBcoxo-^'a yffi 

Al~A3-XD-x 3 y®^ B1~B3-S$. B 
H1~BH3-*K*7W\ M1-M3-K5. Tl~ 
T3--^-y-yh 



[01] 



[09] 



1 ^ 

sjix sjs? 1 

a> ri h ao 



,BR2 



^ — ssf — — -i - 

a) T2 ^-y? ^ qd (- 



A3 



,BB3 



□ 



^ 1 



83M 



a) T3 *-y* ► ao 



U) (b) (c> 




N 



"X" 



[02] 



[01 0] 



(a) 



<b) 





(L) T2>-y* h CB) 



a) T3J-Y? h 



f^lHR FIHR RHF 



Tl*-Yv h 



T2*-Yv h 



W - *$pr 

t3*-y* ► 



Yv V 



<c) Tl9-Yv\ 



TZfi-Yv t 




mil) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a sputtering system. 
[0002] 

[Description of the Prior Art] Conventionally, the sputtering system is known as equipment which forms 
a thin film on a substrate. This sputtering system makes gas ion, such as argon ion which impresses an 
electrical potential difference between a substrate and a target, and produces glow discharge a lifting and 
there, collide with the target which is cathode, and makes a thin film form in the membrane formation 
interior of a room which introduced predetermined gas, such as for example, argon gas, by making the 
particle of the emitted target in which the spatter was carried out by that collision deposit on the 
substrate front face which is an anode plate: 

[0003] And there is a magnetron sputtering system as one method of this sputtering system. This 
magnetron sputtering system is ****** in which the temperature rise of a substrate has small the 
description that the processing speed of membrane formation is quick. Hereafter, the conventional 
magnetron sputtering system is explained. Drawing 7 is the perspective view of the conventional disk 
mold magnetron sputtering system, and drawing 8 is the perspective view of the conventional corner 
guard mold magnetron sputtering system, and drawing 9 is the cross-section block diagram of the 
conventional magnetron sputtering system. 

[0004] For an erosion field and E, in drawing 7 , drawing 8 , and drawing 9 , electric field and M are 
[ H / a field and A / an electronic orbit and T of a magnet and P ] targets. If the field which generally has 
the component which intersects perpendicularly with electric field in discharge space is generated, the 
electron in ****** will perform drift motion in the direction which intersects perpendicularly with 
electric field and a field. And if distribution of this field should be closed, the electronic locus which 
performs this drift motion will form the path which one non-termination closed. A magnetron sputtering 
system uses such so-called magnetron discharge, as structure of the target electrode which consists of a 
target and a magnet, shuts up the plasma to generate near the target, raises spatter effectiveness, raises 
the throughput of deposition and raises processing speed. 

[0005] The disk mold magnetron sputtering system of drawing 7 countered the substrate (not shown) 
with which membrane formation is performed, has arranged the disc-like target T, and arranges the 
cylinder-like magnet M to the side and the opposite side facing the substrate of Target T further. And the 
configuration of this target T and Magnet M constitutes the target electrode. The magnet M of the shape 
of this cylinder generates the field H which takes the distribution which met near the near field facing 
the substrate of Target T at the configuration of Magnet M, and forms the starting P of the annular 
electron closed by the interaction of this field H and the electric field E generated with the potential 
impressed to Target T. It will be in the condition that the plasma was shut up near the target T by the 
starting P of the above electrons, the power flux density of the target T of the part is increased, and 
spatter effectiveness can be raised. 

[0006] Moreover, the corner guard mold magnetron sputtering system of drawing 8 made the disc-like 
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configuration of said disk mold magnetron sputtering system shown in drawing 7 the shape of a corner 
guard, countered the substrate (not shown), has arranged the corner guard-like target T, and arranges the 
corner guard-like magnet M to the side and the opposite side facing the substrate of Target T further. 
And the configuration of this target T and Magnet M constitutes the target electrode. 
[0007] This magnet M generates the field H which takes the distribution which met near the near field 
face with the substrate of Target T like said disk mold magnetron sputtering system at the configuration 
of Magnet M 5 it forms the path which the electron closed by the interaction with the electric field E 
generate with the potential impress to Target T , shuts up the plasma near the target , increases the power 
flux density of the target T of that part , and is raise spatter effectiveness . 

[0008] And in drawing 9 , when the gas of the membrane formation interior of a room is made into 
argon gas and Target T is made into alummiun^glow discharge occurs between Substrate B and Target 
T with the impressed electrical potential difference, and the gas ion of the argon ion produced there 
collides with the target T which is cathode. The spatter of the aluminum of Target T is carried out by 
this collision, and the particle of aluminum is made to deposit on the front face of the substrate B which 
is an anode plate. A thin film is formed of this deposition. At this time, Field H occurs near the target T 
of the space which has produced glow discharge with the magnet M arranged at the rear face of Target 
T. The plasma of high density is made by this field H and the electric field generated with the electrical 
potential difference impressed between Substrate B and Target T. 

[0009] Moreover, in order to perform membrane formation processing of a lot of substrates generally, 
the configuration which rotates a substrate to a target is taken. The perspective view of the sputtering 
system of the karroo eel mold of drawing 10 shows this configuration. The sputtering system of the 
karroo eel mold shown in drawing 10 has formed many substrates B in the periphery of the substrate 
holder BH of a rotating-drum mold, opens spacing to the field of that substrate B, arranges two or more 
targets T, and processes many substrates B by rotating this rotating-drum type of substrate holder BH to 
Target T. 

[0010] Moreover, since the thick film is required compared with a semi-conductor etc. when using for 
manufacture of a thin film head, for example, in order to raise the processing speed of membrane 
formation, the configuration of arranging two or more targets of this quality of the material, and raising 
processing speed is taken. The perspective view of the sputtering system of the parallel monotonous 
mold of drawing 1 1 shows this configuration. The sputtering system of the parallel monotonous mold 
shown in drawing 1 1 installs Substrate B in the disc-like substrate holder BH, and performs sputtering 
with the target T of two or more of these quality of the materials by which opened this Substrate B and 
spacing and opposite arrangement was carried out. And by rotating this substrate holder BH, Substrate B 
can be rotated to Target T and processing speed can be raised. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the aforementioned conventional magnetron 
sputtering system, it has the following troubles. 

(1) Since a target is shaved locally, the use effectiveness of an ingredient is bad. 

(2) Uniform thickness distribution is not acquired. 

[0012] Hereafter, said trouble is explained. First, (1) of a trouble is explained. Although the membrane 
formation rate is raised by carrying out the trap of the electron near the target, and ionizing a gas to high 
density by the closed field in the magnetron sputtering system generally used conventionally as 
described above, this will generate a part with the high frequency of sputtering, and a low part on a 
target. 

[0013] In the erosion field Fig. of the conventional sputtering system of drawing 12 , sputtering is 
performed by the target electrode constituted with a target Tl - T3, and magnets M1-M3 to the 
substrates B1-B3 supported on the substrate holders BH [ BH1-] 3. And a target Tl, a magnet Ml and a 
target T2, a magnet M2, and target T3 and a magnet M3 are in the condition of not changing physical 
relationship of the magnets M1-M3 to a target Tl - T3, respectively, and membrane formation 
processing is performed, moving j;elati^elj^^ B1 - n substrate B3 . The arrow head of 

drawing 12 shows th is condition^ At this time, even if it faces the erosion field of a magnet Ml - a 
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magnet M3 migration, it will be changeless and will be formed in the same location. 
[0014] That is, although a throughput is high, since the target is shaved locally, even if an available part 
is the target which still remains, since it is deleted locally, use of a new target is needed, and an erosion 
field makes the use effectiveness of a target ingredient get worse with this target electrode structure. In 
addition, the configuration of an erosion field will be decided by arrangement of the magnet formed in 
the target background, and will be formed locally. 

[0015] Next, (2)>ofXlJ£^ For example, in drawing 10 , when forming membranes, 

rotating the^substiate-holder-BHralthoug h Substrate B serves as unifop n thickness to the hand of cut 
(direction shown by the arrow head a in drawing 10 ) of the substrate holder BH, on the other hand, it 
serves as uneven thickness to a direction (direction shown by the arrow head b in drawing 10 ) 
perpendicular to the hand of cut of the substrate holder BH. 

[0016] Therefore, distribution of the thickness on Substrate B has the trouble that will become uneven 
and membrane formation of uniform thickness distribution becomes difficult. This invention solves said 
conventional trouble, raises the use effectiveness of a target ingredient by losing local reduction of 
targets in a sputtering system, and aims at making uniform further thickness distribution of membrane 
formation on a substrate. [001 7] 

[Means for Solving the Problem] This invention is constituted by changing the arrangement location of 
two or more field generating means for a substrate and two or more field generating means formed in the 
location of the opposite side to constitute magnetron sputtering, and to receive two or more targets to 
two or more targets which counter a sputtering system with a migratkoa^e ans^ and 
a substrate, and are arranged, and two or more targets, respectively, in order to conguer the 



[Function] Since according to this invention erosion fields differ when magnetic arrangement differs, if 
rotation of the target to a magnet is carried out for every time amount of a certain, the part deleted by 
sputtering of a target is equalized and the use effectiveness of a target ingredient can be raised. 
Moreover, since the peak locations of the thickness distribution at the time of using each target 
independently differ, thickness can be equalized by carrying out coincidence use combining a target 
electrode with a different distribution property. 



/ [Example] Hereafter, it explains to a detail, referring to drawing about the example of this invention. 
I Drawing 1 is the block diagram of the sputtering system of this invention. For an erosion field, and Bl- 
B3, in drawing 1 , a substrate, and BH1-BH3 are [ Al - A3 / a magnet, and Tl - T3 of a substrate holder 
I and M1-M3 ] targets. 

[0020] In the sputtering system of this invention, so that the erosion field Al - may differ from A3 by 
t each target Tl - T3 The arrangement location of the magnets M1-M3 to a target Tl - T3 is changed for 
j every target. The use effectiveness of an ingredient aims at increase and effective use by moving a targ et 
( Tl - T3 Jbix^gry fixed period to the field generating means of a magne t Ml - M3 grade furtl^rmore, 
I and per fonning .rotation. " ~™~ 

v [0021] For example, the sputtering system of this invention shall be used as the magnetron sputtering 
system which is one of the equipment of that in drawing 1 , and it shall consist of three magnets M1-M3 
installed in the rear face of three targets Tl - T3, and each target Tl - T3, respectively, and substrates 
B1-B3 formed by this three target Tl - T3. 

[0022] In addition, in drawing, although the number of a target and a magnet is explained as three 
pieces, this invention is not limited to this number and can be made into the number of arbitration. 
Substra tes R1 -R 3 a reJtnovable to a target Tl - T3, and magnets M1-M3 by the migration means which it 
is supported by the substrate holders BHraH37Tespectively, and is not illustrated. 
[0023] Here, these substrates B1 -B3 can^ lsAOi&eJo^ substmtes different, respectively as 

one substrate. When using two or more substrates, it is the case where membrane formation processing 
of a lot of substrates is performed, and when using one substrate, it is the case where the rate of 
membrane formation processing is raised. Moreover, the field generating means of arbitration can 





[0019] 
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constitute magnets M 1 -M3 . 

[0024] And a target electrode is constituted by the magnets M1-M3 as this field generating means, a 
target Tl - T3. Since the erosion field Al formed in a target Tl - T3 - A3 are influenced by distribution 
of the magnetic field of the magnets M1-M3 arranged at the rear face of a target Tl - T3, they serve as a 
location which inclined on a target Tl - T3. This erosion field Al - A3 are expressed by the point group 
in drawing 1 . 

[0025] Hereafter, from on [ of explanation ] expedient, in (a) of drawing 1 , a magnet Ml inclines 
toward the side shown by (R) of drawing of a target Tl to a target Tl, arrange it, and it is set to (c) of 
drawing 1 . A magnet M3 inclines toward the side shown by (L) of target T3 to target T3, and is 
arranged, and the configuration arranged near the center of a target T2 to a target T2 explains a magnet 
M2 in (b) of drawing 1 . 

[0026] In (a) of drawing 1 , since a magnet Ml inclines toward the (R) side and is arranged, the erosion 
field Al of a target Tl is formed in the location which inclined toward the (R) side. [ of a target Tl ] [ of 
a target Tl ] As for a substrate Bl, membrane formation will be performed by sputtering from this 
erosion field Al. Moreover, in (c) of drawing 1 , since a magnet M3 inclines toward the (L) side and is 
arranged, erosion field A3 of target T3 is formed in the location which inclined toward the (L) side. [ of 
target T3 ] [ of target T3 ] As for a substrate B3, membrane formation will be performed by sputtering 
from this erosion field A3. 

[0027] since [ and ] the magnet M2 is arranged near the center of a target T2 in (b) of drawing 1 - the 
erosion field A2 of a target T2 - a target T2 -- it is mostly formed in a central location. As for substrate 
B-2, membrane formation will be performed by sputtering from this erosion field A2. Therefore, since a 
target Tl - T3 are arranged in the location where magnets M1-M3 differ to each target Tl - T3, the 
erosion field Al - A3 will be formed in a location different, respectively. 

[0028] Next, the sputtering system of said this invention explains the point that local reduction of targets 
is lost by drawing 2 - drawing 4 , and the use effectiveness of the ingredient of a target increases. This 
solves the trouble of the above (1). Drawing 2 is the rotation Fig. of the target in the sputtering system of 
this invention, and drawing 3 and drawing 4 are drawings showing extent of reduction of the erosion 
fields by the sputtering system of this invention. 

[0029] For an erosion field, and B1-B3, in drawing 2 , a substrate, and BH1-BH3 are [ Al - A3 / a 
magnet, and Tl - T3 of a substrate holder and M1-M3 ] targets. And the part of (d) of drawing 2 above 
the alternate long and short dash line in drawing shows the same configuration as said drawing 1 , and 
consists of three magnets M1-M3 installed in the rear face of three targets Tl - T3, and each target TI- 
TS, and substrates B1-B3 formed by this three target Tl - T3. And substrates B1-B3 are supported by 
the substrate holders BH1-BH3. Here, these substrates B1-B3 can also use to consider as three substrates 
different, respectively as one substrate. 

[0030] In addition, in (a) - (c) of drawing 2 , a point group and the lower left are displayed by the slash 
of **, and, as for the erosion field reduced with magnets M1-M3, the lower right is displayed by the 
slash of**, respectively. In the sputtering system of this invention of the aforementioned configuration, 
rotation of a target is performed by carrying out sequential migration of a target Tl - T3 to magnets Ml- 
M3, and changing the combination of a target Tl - T3, and Magnets Ml-M. (a) of drawing 2 , (b) of 
drawing 2 , and (c) of drawing 2 perform sequential migration in the direction which shows the 
condition of the rotation of this target and is shown by the arrow head of drawing. In addition, the case 
where fix the location of magnets M1-M3, and a target Tl - T3 are moved is explained here. 
[0031] (a) of drawing 2 shows the erosion field Al in the arrangement location of the target Tl - T3 to 
the magnets M1-M3 shown in (d) of drawing 2 - A3. That is, the erosion field Al of a target Tl is 
formed in the location which inclined toward the (R) side, erosion field A3 of target T3 is formed in the 
location which inclined toward the (L) side, and the erosion field A2 of a target T2 shows the condition 
of a target T2 of being mostly formed in a central location. [ of a target Tl ] [of target T3 ] In addition, 
in (a) of drawing 2 , a point group and the lower left are displayed by the slash of**, and, as for the 
erosion field Al, the erosion field A2, and erosion field A3, the lower right is displayed by the slash of 
**, respectively. 
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[0032] Next, rotation of the 1st target is performed. This condition is shown in (b) of drawing 2 . (b) of 
drawing 2 shows the erosion field in the condition of having moved the target Tl shown in (a) of 
drawing 2 - T3 in the direction of an arrow head, respectively. That is, it moves to the location where the 
target T2 existed, and a target T2 moves to the location where target T3 existed, and target T3 is moving 
the target Tl to the location where the target Tl existed. 

[0033] Each erosion field Al at this time - A3 become what added the erosion field Al with the magnets 
M1-M3 in the location after moving to the erosion field of (a) of said drawing 2 - A3. Next, rotation of 
the 2nd target Tl - T3 is performed. This condition is shown in (c) of drawing 2 . 
[0034] (c) of drawing 2 shows the erosion field in the condition of having moved the target Tl shown in 
(b) of drawing 2 - T3 in the direction of an arrow head, respectively. That is, it moves to the location 
where the target T2 existed, and a target T2 moves to the location where target T3 existed, and target T3 
is moving the target Tl to the location where the target Tl existed. 

[0035] Each erosion field at this time becomes what added the erosion field Al with the magnets MI- 
MS in the location after moving to the erosion field of (b) of said drawing 2 - A3. By the rotation of this 
target Tl - T3, the erosion field on a target Tl - T3 can become what piled up the erosion field Al - A3, 
can lose local reduction of targets, and can consider it as uniform reduction. 

[0036] In drawing 3 and drawing 4 , extent of reduction of the erosion fields at the time of making into a 
hollow square shape the magnet M arranged to the square target T is expressed. And the list of the target 
T of the longitudinal direction of the drawing is the case where the arrangement location of Target T is 
changed by rotation to Magnet M, and expresses extent of reduction of Targets T typically in the figure. 
Moreover, the list of the target T of the lengthwise direction of drawing is the case where the 
arrangement location of Target T is not changed to Magnet M, and expresses extent of reduction of 
Targets T typically in the figure. 

[0037] In addition, in the case of drawing 3 , the case where the physical relationship of Magnet M and 
Target T is changed in one dimension is shown, and, in the case of drawing 4 , the case where the 
physical relationship of Magnet M and Target T is changed two-dimensional is shown. Extent of 
reduction of the targets T in each case shows that extent of the reduction is so large that a figure is large. 
By the case where the arrangement location of Target T is not changed to the case where the 
arrangement location of Target T is changed by rotation to Magnet M, and Magnet M, it turns out that 
extent of reduction of the direction at the time of changing the arrangement location of Target T by 
rotation to Magnet M of Targets T has spread in the large range small. 

[0038] Nex tjthe sputtering system of said this invention explains the point which makes un iform 
thickness 3tjlrilmU by drawingji a n d d^v \ong,6^?This 

solves the trouble of the^ove Xg). Drawing 5 is drawing of thetmckness ofSietargen^^e^sputtering 
system of this invention, ana irtawing 6 is drawing of equalization of the thickness of the target by the 
sputtering system of this invention. 

[0039] (a) of drawing 5 shows distribution of the thickness generated by the target Tl when the magnet 
Ml is unevenly distributed in the (R) side. [ of a target Tl ] (c) of drawing 5 shows distribution of the 
thickness generated by the target T2 in case distribution of the thickness generated by target T3 when 
the magnet M3 is unevenly distributed in the (L) side is shown and (b) of drawing 5 has a magnet M2 
near the center of a target T2. [ of target T3 ] And according to a location, a bias will produce 
distribution of such thickness to the magnets M1-M3 to a target. 

[0040] Then, by combining the target electrode which produces these biases, as shown in (d) of drawing 
5 , thickness of membrane formation on a target can be equalized. Moreover, drawing 6 is what 
compares the distribution condition of the thickness on this target, (a) of drawing 6 shows the 
distribution condition of the thickness on the target when not changing the location to the target Tl of 
magnets Ml 1 -Ml 3 - T3. On the other hand, (b) of drawing 6 shows the distribution condition of the 
thickness on the target at the time of changing the location to the target Tl of magnets Ml 1-M13 - T3. 
[0041] Thickness can be equalized, when the location to the target Tl of magnets Ml 1-M13 - T3 is 
changed so that (a) of drawing 6 and the comparison of drawing 6 of (b) may show. In addition, in said 
explanation, although a target ismoyg^^ toj Seld.generating ineans, such as a 
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magnet, and rotation is performed, field generating means, such as a magnet, can be conversely moved 
for every fixed period to a target, and rotation can also be performed. 

[0042] In addition, said configuration can be applied also in the sputtering system of various kinds of 
methods, such as a sputtering system of a karroo eel mold, and a monotonous-in parallel mold, and can 
obtain the same effectiveness. In addition, this invention is not limited to the above-mentioned example, 
and based on the meaning of this invention, various deformation is possible for it and it does not 
eliminate them from the range of this invention. 
[0043] 

[Effect of the Invention] Since erosion fields differ according to this invention when arrangement of (1) 
magnet differs as explained above, if rotation of the target to a magnet is carried out for every time 
amount of a certain, the part deleted by sputtering of a target is equalized and the use effectiveness of a 
target ingredient can be raised. 

(2) Moreover, since the peak locations of the thickness distribution at the time of using each target 
independently differ, thickness can be equalized by carrying out coincidence use combining a target 
electrode with a different distribution property. 
There is effectiveness to say. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/9/07 



" JP,06-158311,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a migration means rotate the (a) substrate in a sputtering system, and (b) - two or more targets 
which counter with said substrate and are arranged, and (c) - two or more field generating means 
formed in the location of said substrate and opposite side to two or more of said targets - magnetron 
sputtering ~ constituting ~ (d) ~ the sputtering system characterized by to change the arrangement 
location of two or more of said field generating means against two or more of said targets, respectively. 



[Translation done.] 
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